In this chapter, we obtain some reproducing kernel spaces. We obtain reproducing kernel functions in these spaces. These reproducing kernel functions are very important for solving ordinary and partial differential equations.
Introduction
Reproducing kernel spaces are special Hilbert spaces. These spaces satisfy the reproducing property. There is an important relation between the order of the problems and the reproducing kernel spaces.
Reproducing kernel spaces
In this section, we define some useful reproducing kernel functions .
Definition 2.1 (reproducing kernel). Let E be a nonempty set. A function K : E Â E ! ℂ is called a reproducing kernel of the Hilbert space H if and only if a. K Á; t ðÞ ∈ H for all t ∈ E, b. φ; K Á; t ðÞ hi ¼ φ t ðÞfor all t ∈ E and all φ ∈ H:
The last condition is called the reproducing property as the value of the function φ at the point t is reproduced by the inner product of φ with K Á; t ðÞ :
Then, we need some notation that we use in the development of this chapter. Next, we define several spaces with inner product over those spaces. Thus, the space defined as 
respectively. Thus, the space W 
and similarly, we define the space
The inner product and the norm in T 
respectively. The space T 3 2 0; 1 ½ is a reproducing kernel Hilbert space, and its reproducing kernel function r s is given by [1] as
and the space
is a Hilbert space, where the inner product and the norm in G 
respectively. The space G 1 2 0; 1 ½ is a reproducing kernel space, and its reproducing kernel function Q y is given by [1] as
Theorem 1.1. The space W 3 2 0; 1 ½ is a complete reproducing kernel space whose reproducing kernel R y is given by 
Then by (11), we obtain
when x 6 ¼ y,
therefore,
Since
we have
From (14) and (19), the unknown coefficients c i y ðÞand d i y ðÞ i ¼ 1; 2; …; 6 ðÞ can be obtained. Thus, R y is given by
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is a binary reproducing kernel Hilbert space. The inner product and the norm in W Ω ðÞ are defined by
respectively. The inner product and the norm in W 
The space W The inner product and the norm in W 1 2 0; 1 ½ are defined, respectively, by
and
The space W
where 
then by (31), we have the following equation: 
Since R y x ðÞ ∈ W 3 2 0; 1 ½ , it follows that
From (33) 
The inner product and the norm in W 
The space W 
Similarly, we define the space
Thus, the space W 2 2 0; T ½ is also a reproducing kernel space, and its reproducing kernel function r s t ðÞcan be given by
and the space 
The space W 2 2 0; 1 ½ is a reproducing kernel space, and its reproducing kernel function Q y x ðÞis given by
Similarly, the space W 
The space W 1 2 0; T ½ is a reproducing kernel space, and its reproducing kernel function q s t ðÞis given by
Further, we define the space W Ω ðÞ as
, is completely continuous,
and the inner product and the norm in W Ω ðÞ are defined, respectively, by 
then by (54), we obtain the following equation: 
